Anatomy and physiology of the basal ganglia: implications for deep brain stimulation for Parkinson's disease.
Central to surgical management of movement disorders is an understanding of the anatomy and physiology of the basal ganglia. The basal ganglia have been a target for neuromodulation surgery since Russell Meyers' pioneering works in the late 1930s. With the development of deep brain stimulation as the gold standard of surgical intervention for movement disorders, there has been a concomitant evolution in the understanding of the role the basal ganglia plays in the genesis of normal and abnormal motor behaviors. The fundamental concept of the cortico-striato-pallido-thalamocortical loop will be explored in the context of deep brain stimulation. The current targets for deep brain stimulation for Parkinson's disease, the subthalamic nucleus, the globus pallidus internus, and the ventral intermediate nucleus, will be discussed in the framework of the current physiological and anatomical models of Parkinson's disease (PD). Finally, the current understandings of the mechanisms underpinning the beneficial effects of deep brain stimulation for PD will be discussed.